Characterization of recombinant horse cytochrome c synthesized with the assistance of Escherichia coli cytochrome c maturation factors.
Cytochromes c are characterized by the presence of a protoporphyrin IX group covalently attached to the polypeptide via one or two thioether bonds to Cys side chains. The heme attachment process, known as cytochrome c maturation, occurs posttranslationally in the periplasm (for bacterial cytochromes c) or in the mitochondrial intermembrane space (for eukaryotic cytochromes c) through a pathway dependent on the organism. It is demonstrated in this work that a mitochondrial cytochrome c expressed in Escherichia coli that undergoes maturation under control of the E. coli cytochrome c maturation factors achieves a native-like structure and stability. The recombinant protein is characterized spectroscopically (by circular dichroism (CD), absorption, and nuclear magnetic resonance (NMR) spectroscopy) and it is verified that the heme and its environment are indistinguishable from authentic horse cytochrome c. Mass spectrometry reveals that the recombinant protein is not acetylated at the N terminus, however, no significant effect on protein structure or stability is detected as a result.